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Introduction
The endoscopic endonasal approach
(EEA) has developed as an emerging
surgical corridor to the craniovertebral
junction (CVJ). An important limitation
of the EEA to the CVJ is the caudal
exposure limited by the bony and soft
tissues of the nose superiorly, and by
the hard palate inferiorly. In addition
to understanding its indications and
surgical anatomy, the ability to predict
its inferior limit is vital for optimal
surgical planning
The objective of this anatomic-
radiologic study was to develop a
method that accurately predicts the
inferior limit of the EEA on the CVJ
radiologically and to compare this to
other currently used methods.
Methods
Pre-dissection CT scans of nine
cadaver heads were used to delineate
a novel line, the naso-axial line
(NAxL), to predict the inferior EEA
limit on the upper cervical spine. A
previously described method using the
nasopalatine line (NPL) (or Kassam
line) was also employed.  Using the
EEA, maximal inferior bony resection
was performed on the upper cervical
spine.  On CT scans obtained following
dissection of the EEA, the predicted
inferior limits were compared to the
actual extent of dissection.
Results
Radiographic References:
Using the sagittal reconstructions of
the head CT images, the following
lines were constructed:
NASO-AXIAL LINE. The line is
constructed in the midsagittal plane
by using a starting point that
corresponds to the midpoint of the
distance from rhinion (the most
inferior point of the internasal suture)
to the anterior nasal spine of the
maxillary bone and a second point at
the tip of the posterior nasal spine of
palatine bone.  It is then extended
posteriorly and inferiorly to end at the
C2 vertebra. (Figures 1)
NASOPALATINE LINE. The line created
by connecting the most inferior point
of the nasal bone to the posterior
edge of the hard palate in the
midsagittal plane (Figure 1).
Comparison of inferior limits predicted
vs. actual surgical dissection:
The post-dissection inferior EEA limit
ranged from the dens tip to upper half
of the C2 body, which matched the
limit predicted by NAxL, with no
statistically significant difference
between them.  In contrast to the
NAxL, the NPL predicted a significantly
lower EEA limit (P<0.001), ranging
from the lower half of the C2 body to
the superior endplate of C3 (Figure 2).
Conclusions
The naso-axial line predicts the
inferior limit of the EEA, which ranges
from the dens to the upper half of C2,
more accurately than the NPL. This
method, which can be easily used on
preoperative sagittal scans, accounts
for variations in patients’ anatomy and
can aid surgeons in the assessment of
the EEA to address caudal CVJ
pathology.
Learning Objectives
By the conclusion of this session, the
particpants should be able to: 1)
Describe the anatomical structures
that limit the inferior extent of the
endoscopic endonasal approach to the
CVJ.  2) Describe the method of using
the naso-axial line in predicting the
lower limit of the EEA to the CVJ. 3)
Be comfortable in using the NAxL
method in everyday practice.
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Fig 1.  Comparing dissection extent,
naso-axial and nasopalatine lines
Post dissection CT showing the naso-axial
line (NAL), nasopalatine line (NPL), or
Kassam line.  Also shown is the hard
palate line (HPL), which serves as the
reference line when comparing the NAL
and NPL.
Fig 2. Termination of NAL, NPL and
dissection extent on C2
The inferior extent of dissection ranged
from  the tip to the upper 1/2 of C2, which
matched that predicted by the NAL.  The
NPL predicted much lower range of EEA
inferior limit - the lower 1/2 of the C2 body
to C3.
Fig 1.  Comparing dissection extent, naso-axial and nasopalatine lines
Post dissection CT showing the naso-axial line (NAL), nasopalatine line (NPL), or Kassam line.  Also shown is the hard palate line
(HPL), which serves as the reference line when comparing the NAL and NPL.
Fig 2. Termination of NAL, NPL and dissection extent on C2
The inferior extent of dissection ranged from  the tip to the upper 1/2 of C2, which matched that predicted by the NAL.  The NPL
predicted much lower range of EEA inferior limit - the lower 1/2 of the C2 body to C3.
